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DETAILED ACTION 
Specification 

The disclosure is objected to because of the following informalities: On page 1, 
line 6, no application serial number or filing date is provided for the commonly-assigned, 
copending application whose disclosure is incorporated by reference. 

Appropriate correction is required. 

Claim Objections 

Claim 11 is objected to because of the following informalities: In line one, 
"includes chloroform" should be removed. Appropriate correction is required. 

Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 10 and 19 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Regarding claims 10 and 19, each of the phrases "e.g." and "and/or" separately 
renders the claims indefinite because it is unclear whether the limitation(s) following the 
phrase are part of the claimed invention. See MPEP § 2173.05(d). 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - (b) the invention was patented or described in a printed 
publication in this or a foreign country or in public use or on sale in this country, more than one year prior to 
the date of application for patent in the United States. 

Claims 1, 2, 5, 6, 7, and 9 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Haggenmueller et al. (Chemical Physics Letters 330, 2000). 

With respect to claims 1, 2, 5, 6, 7, and 9, Haggenmueller et al. teaches a 
method of infiltrating an organic material (the small-molecule polymer— further limited by 
claims 7 and 9 — PMMA, pg. 220, second full paragraph) into and between carbon 
nanotubes— further limited by claim 5— (pg. 220, third full paragraph), comprising 
disposing the organic material proximate the nanostructures and exposing the organic 
material to a solvent vapor (pg. 220, fourth full paragraph teaches that the PMMA was 
mixed with a solvent, dimethylformamide, to create a polymer process solution— further 
limited by claim 2— mixed with carbon nanotubes— further limited by claim 6—, and 
dried at 20 °C, which evaporated the solvent and thereby exposed the organic material, 
PMMA, to solvent vapors.) 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 1-3, 5, and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lahiff et al. (Nano Letters Vol. 3, No. 10, 2003) in view of Evans et al. (US 
2004/0010048). 

With respect to claim 1 , Lahiff et al. teaches a method for infiltrating an organic 
material (organic polymer) into spaces in one or more nanostructures (inside and 
between carbon nanotubes) comprising disposing the organic material proximate the 
nanostructures (pg. 1334, last paragraph - pg. 1335, first paragraph). 

Lahiff et al. does not teach exposing the organic material to a solvent vapor. 

Evans et al. expressly teaches that solvent vapors penetrate and plasticize 
polymers without the addition of high heat (paragraph 21). 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to combine the teachings of Lahiff et al. and Evans et al. to 
infiltrate the organic material into and between the nanotubes, as taught by Lahiff et al., 
by exposing the organic material to a solvent vapor, as taught by Evans at al. The 
motivation for doing so at the time of the invention would have been to plasticize and 
therefore infiltrate the organic material into the nanostructured template at low 
temperatures, as noted above and expressly taught by Evans et al. 

With respect to claim 2, Lahiff et al. and Evans et al. together teach the method 
of claim 1 (note 35 U.S.C. 103(b) rejection above). Lahiff et al. further teaches disposing 
the organic material proximate the nanostructures including disposing a layer of a 
polymer process solution on a nanostructured template (pg. 1334, last paragraph - pg. 
1335, first paragraph). 
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With respect to claim 3, Lahiff et al. and Evans et al. together teach the method 
of claim 2. Lahiff et al. further teaches a nanostructured template with spaces between 
about 5 nm and about 1000 nm wide (Fig. 4, pg. 1336). 

With respect to claim 5, Lahiff et al. and Evans et al. together teach the method 
of claim 1. Lahiff et al. further teaches that the nanostructures include one or more 
interstitial spaces between nanotubes (Fig. 4, pg. 1336). 

With respect to claim 9, Lahiff et al. and Evans et al. together teach the method 
of claim 1 (note 35 U.S.C. 103(b) rejection above). Lahiff et al. further teaches that the 
organic material is a polymer (poly(dimethylsiloxane), pg. 1333, third paragraph), which 
is a small molecule. 

Claims 6, 7, 8, 10, and 11 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over McCarthy et al. (Synthetic Materials 121, 2001) in view of Evans et 
al. (US 2004/0010048). 

With respect to claim 6, McCarthy et al. teaches a method of infiltrating a polymer 
material inside and between carbon nanotubes, wherein disposing the organic material 
proximate the nanotubes includes mixing the nanotubes into a polymer process solution 
(pg. 1225, second paragraph). McCarthy et al. does not teach exposing the organic 
material to a solvent vapor. 

Evans et al. expressly teaches that solvent vapors penetrate and plasticize 
polymers without the addition of high heat (paragraph 21). 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to infiltrate the organic material into and between the nanotubes 
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by mixing the nanotubes into a polymer process solution as in claim 6 and as taught by 
McCarthy et al., and by exposing the organic material to a solvent vapor, as taught by 
Evans at al., to arrive at the invention as specified in claim 6. The motivation for doing 
so at the time of the invention would have been to plasticize and therefore infiltrate the 
organic material into the nanostructured template at low temperatures, as noted above 
and expressly taught by Evans et al. 

With respect to claims 7 and 8, McCarthy et al. and Evans et al. together teach 
the method of claim 1, as noted the 35 U.S.C. 103(b) rejection of claim 6 above. 
McCarthy et al. further teaches that the organic material is a poly(phenylene vinylene) 
derivative, which is known to luminesce a blue color (see paragraph 135 of U.S. 
2003/0206332), and is therefore considered a pigment or dye, which is considered a 
small molecule (Specification, pg. 2, line 13). 

With respect to claim 10, McCarthy et al. and Evans et al. together teach the 
method of claim 1, as noted the 35 U.S.C. 103(b) rejection of claim 6 above. McCarthy 
et al. further teaches that the organic material is a polymer, as taught by claim 9, more 
specifically, a poly(phenylene vinylene) derivative (PmPV, page 1225, second 
paragraph), which is included in the claimed list. 

With respect to claim 11, McCarthy et al. and Evans et al. together teach the 
method of claim 10, as noted above. Evans et al. further teaches that the solvent vapor 
is acetone (paragraph 64), which is included in the claimed list. 
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Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lahiff et 
al. (U.S. 6,630,772) in view of Evans et al. (US 2004/0010048), and further in view of 
Bower et al. (U.S. 6,630,772). 

Together Lahiff et al. and Evans et al. teach the method of claim 2 (note 35 
U.S.C. 103(a) rejection above). They do not teach that the spaces in the nanostructured 
template include tubes between about 1 nm and about 1000 nm in diameter with a tube 
density between about 10 12 tubes/m 2 and about 10 16 tubes/m 2 . 

Bower et al. teaches a method of infiltrating a polymer into and between carbon 
nanotubes (column 12, lines 1-5), wherein the tubes have diameters of 100 nm (column 
9, line 42) and a tube density of at least 100 tubes/jim 2 (column 9, lines 43-44), which is 
10 14 tubes/m 2 . 

Therefore, at the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to combine the infiltration method taught by Lahiff et al. and 
Evens et al. with the nanotube system taught by Bower et al. to obtain the invention as 
specified in claim 4. The motivation for doing so at the time of the invention would have 
been to create an electron emitter device, as taught by Bower et al. (column 9, line 34). 

Claims 12-14, 18, and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lahiff et al. (Nano Letters Vol. 3, No. 10, 2003), in view of Evans et 
al. (U.S. 2004/0010048) and Bower etal. (U.S. 6,630,772). 

With respect to claim 12, Lahiff et al. teaches a method of making a device 
comprising providing a nanostructured template having spaces between one or more 
nanostructures and infiltrating an organic material into the spaces by disposing the 
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organic material proximate the nanostructures (pg. 1334, last paragraph - pg. 1335, first 
paragraph). Lahiff et al. does not teach exposing the organic material to a solvent vapor 
and placing the nanostructured template or organic material in electrical contact with an 
electrode. 

Evans et al. expressly teaches that solvent vapors penetrate and plasticize 
polymers without the addition of high heat (paragraph 21 ). 

Bower et al. teaches forming an electrode adjacent to a carbon nanotube film 
(column 9, lines 17-18) to form an electron emitter display device. 

Therefore, at the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to infiltrate the organic material into and between the nanotubes, 
as taught by Lahiff et al., by exposing the organic material to a solvent vapor, as taught 
by Evans at al. The motivation for doing so at the time of the invention would have been 
to plasticize and therefore infiltrate the organic material into the nanostructures at low 
temperatures, as noted above and expressly taught by Evans et al. 

Additionally, at the time of the invention, it would have been obvious to a person 
of ordinary skill in the art to form an electrode in electrical contact with the nanotubes or 
organic material, as taught by Bower et al. The motivation for doing so at the time of the 
invention would have been to excite electron emission, as taught by Bower et al. 
(column 9, line 18). 

With respect to claim 13, Lahiff et al., Evans et al., and Bower et al. together 
teach the method of claim 12. Lahiff et al. further teaches that disposing the organic 
material proximate the nanostructures includes disposing a layer of an organic process 
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solution on a nanostructured template (pg. 1334, last paragraph - pg. 1335, first 
paragraph). 

With respect to claim 14, Lahiff et al., Evans et al., and Bower et al. together 
teach the method of claim 12. Bower et al. further teaches a method of infiltrating a 
polymer into and between carbon nanotubes (column 12, lines 1-5), wherein the tubes 
have diameters of 100 nm (column 9, line 42) and a tube density of at least 100 
tubes/jam 2 (column 9, lines 43-44), which is 10 14 tubes/m 2 . 

With respect to claim 18, Lahiff et al., Evans et al., and Bower et al. together 
teach the method of claim 12. Lahiff et al. further teaches that the organic material is a 
polymer (poly(dimethylsiloxane), pg. 1333, third paragraph). 

With respect to claim 20, Lahiff et al., Evans et al., and Bower et al. together 
teach the method of claim 12. Evans et al. further teaches that the solvent vapor is 
acetone (paragraph 64), which is included in the claimed list. 

Claims 15, 16, 17, and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over McCarthy et al. (Synthetic Materials 121, 2001) in view of Evans et 
al. (US 2004/0010048) and Bower et al. (U.S. 6,630,772). 

With respect to claim 19, McCarthy et al. teaches a method of infiltrating a 
polymer material inside and between carbon nanotubes (pg. 1225, second paragraph). 
McCarthy et al. further teaches that the organic material is a polymer, a poly(phenylene 
vinylene) derivative (PmPV, page 1225, second paragraph), which is included in the 
claimed list. McCarthy et al. does not teach exposing the organic material to a solvent 
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vapor or placing the nanostructured template or organic material in electrical contact 
with an electrode. 

Evans et al. expressly teaches that solvent vapors penetrate and plasticize 
polymers without the addition of high heat (paragraph 21). 

Bower et al. teaches forming an electrode adjacent to a carbon nanotube film 
(column 9, lines 17-18) to form an electron emitter display device. 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to combine the teachings of McCarthy et al. and Evans et al. to 
infiltrate the organic material into and between the nanotubes, wherein the organic 
material is a poly(phenylene vinylene) derivative, as taught by McCarthy et al., by 
exposing the organic material to a solvent vapor, as taught by Evans at al. The 
motivation for doing so at the time of the invention would have been to plasticize the 
organic material at low temperatures, as noted above and expressly taught by Evans et 
al. 

Additionally, at the time of the invention, it would have been obvious to a person 
of ordinary skill in the art to form an electrode in electrical contact with the nanotubes or 
organic material, as taught by Bower et al. The motivation for doing so at the time of the 
invention would have been to excite electron emission, as taught by Bower et al. 
(column 9, line 18). 

With respect to claims 15 and 17, McCarthy et al., Evans et al., and Bower et al. 
together teach the method of claim 12. McCarthy further teaches that the organic 
material is a poly(phenylene vinylene) derivative, which is known to luminesce a blue 
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color (see paragraph 135 of U.S. 2003/0206332), and is therefore considered a pigment 
or dye, which is considered a small molecule (Specification, pg. 2, line 13). 

Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ren et 
al. (U.S. 2003/0203139) in view of Evans et al. (U.S. 2004/0010048) and Bower et al. 
(U.S. 6,630,772). 

Ren et al. teaches a method for infiltrating an organic material into and between 
carbon nanotubes by disposing the organic material proximate the nanotubes, wherein 
the material is polyphenylene (paragraph 78), which is known to be a pentacene. Ren et 
al. does not teach exposing the organic material to a solvent vapor and placing the 
nanostructured template or organic material in electrical contact with an electrode. 

Evans et al. expressly teaches that solvent vapors penetrate and plasticize 
polymers without the addition of high heat (paragraph 21). 

Bower et al. teaches forming an electrode adjacent to a carbon nanotube film 
(column 9, lines 17-18) to form an electron emitter display device. 

Therefore, at the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to infiltrate the organic material into and between the nanotubes, 
as taught by Ren et al., by exposing the organic material to a solvent vapor, as taught 
by Evans at al. The motivation for doing so at the time of the invention would have been 
to plasticize and therefore infiltrate the organic material into the nanostructures at low 
temperatures, as noted above and expressly taught by Evans et al. 

Additionally, at the time of the invention, it would have been obvious to a person 
of ordinary skill in the art to form an electrode in electrical contact with the nanotubes or 
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organic material, as taught by Bower et al. The motivation for doing so at the time of the 
invention would have been to excite electron emission, as taught by Bower et al. 
(column 9, line 18). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Heather A. Doty whose telephone number is (571) 272- 
8429. The examiner can normally be reached on M-F, 8:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr. can be reached on (571) 272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is (703) 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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